Lack of NKX2.2 expression in bronchopulmonary typical carcinoid tumors: implications for patients with neuroendocrine tumor metastases and unknown primary site.
Patients with neuroendocrine tumors (NETs) may have metastatic disease and unknown primary site. NETs commonly arise from the bronchopulmonary (BP) and gastrointestinal (GI) tract. The largest subgroups of well-differentiated BP-NETs are typical carcinoids (TCs). The homeodomain transcription factor NKX2.2 regulates development of gut serotonin cells and is a marker of GI-NETs. Previous work on a limited number of samples suggested that BP-TCs do not express NKX2.2. We hypothesized that lack of NKX2.2 expression in BP-TCs might be useful to distinguish BP- from GI-NETs, and evaluated NKX2.2 expression in a larger number of BP-TCs. Archived formalin-fixed, paraffin-embedded tissues were obtained from 13 previously undescribed patients with BP-TCs. Expression of NKX2.2, serotonin, and the NE marker chromogranin A (CgA) were assessed by immunohistochemistry. CgA expression was robust in all 13 BP-TCs, confirming the NE phenotype. Serotonin expression was less frequent (9/13; 69%). Two patients with BP-TCs in which serotonin expression was absent exhibited Cushing's syndrome due to ectopic ACTH production. NKX2.2 expression was not observed in any of the 13 tumors. Bronchopulmonary TCs uniformly express CgA but not NKX2.2. Because most of these tumors express serotonin, our findings suggest that NKX2.2 may not be required for serotonin production by BP-TCs. We conclude that the presence or absence of NKX2.2 expression may assist in the determination of the primary tumor site in patients with NET metastases of unknown origin. NET metastases that are CgA-positive/NKX2.2-negative would suggest a BP primary, whereas those that are CgA-positive/NKX2.2-positive would suggest a GI primary.